voting may at the same time make it easier to manipulate uninformed and uneducated voters?
In this essay I address two complementary questions: Has social science really taken over electoral campaigns? If so, should we regret it? I will answer the first question with a nuanced "yes" and the second with a nuanced "no." My analysis builds on the experimental political science literature of the last fifteen years, on the book Porte-à-porte, 3 I first argue that the increased role of social science is indeed one of the most striking features of these campaigns: just as in the field of medicine, which took an experimental turn in the nineteenth century, so too has campaigning become a more scientifically informed field. This revolution, however, has taken place earlier and on a larger scale in the United States than in France. My analysis identifies two "scientific" aspects of modern campaigns: the reliance on experimental evidence, and the systematic collection and utilization of public and private databases.
I contend that the incentives of political parties and candidates, who are the main "users" of the new electoral science, may in principle be misaligned with the democratic good. Political parties may in theory use these experimental findings in ways that harm democracy. In practice, however, the first experiments found that campaign techniques that relied on personal discussions with low-turnout voters were the most effective for winning votes. These techniques may increase citizens' involvement in politics, thus alleviating potential concerns about the increased role of social science in electoral campaigns.
Finally, I turn to the most recent social-scientific findings to discuss the uses that electoral campaigns can make of them and the dangers they may pose to democracy. Concerns have long been raised over attempts by campaigns to manipulate voters. In his 1964 novel The 480, Eugene Burdick criticizes the manipulation of public consciousness that results from the use of computer simulations to predict the public reaction to political moves. 4 The increased amount of data available about individuals, combined with our enhanced understanding of the psychological and behavioral determinants of voting, may facilitate this manipulation. 5 Perhaps more importantly, the increasing number of experimental results makes it possible to identify the voters most or least responsive to campaign contacts. While neglecting the least responsive voters may be rational in the short-run from the perspective of political parties, it may reinforce the disenfranchisement of these citizens in the long-run. However important these concerns are, I argue that they can be adequately addressed through a combination of political and social-scientific responses.
The Increased Role of Social Science in Electoral Campaigns
Any electoral campaign must address the following dilemma: techniques to contact voters are numerous, but available resources are scarce. Although campaign budgets have dramatically increased in the United States, they remain limited in France. In both countries, only a small fraction of citizens engage in campaign activities. Most importantly, time is limited: electoral campaigns never span more than a few months, particularly in France, and available evidence suggests that only those contacts with voters that take place within the last weeks before the election actually matter. 6 Candidates and their campaign teams must allocate these limited resources-money, people, and time-to a wide array of potential uses. Until recently, this strategic allocation relied on old habits and conventional political wisdom. Increasingly, however, the findings of political science research are being taken into account. To gauge the importance of this new trend, it is instructive to compare the United States, where the scientific turn started fifteen years ago, to France, where it has just begun. 7 In the United States, Alan Gerber and Donald Green's aforementioned 1998 study gave birth to an entirely new sub-field of political science: experimental studies. 8 The number of these experiments dramatically increased over time, covering different mobilization methods, exploring variations in delivery, comparing partisan and non-partisan campaigns, and investigating the mechanisms responsible for their impact on voter turnout and choice. 9 Diverse as they are, these studies share one essential feature: their methodology, known as randomized evaluation or randomized controlled trial. Borrowed from medical research, this methodology relies on the comparison of a group of voters contacted by the campaign, the "treatment group," with a group of voters who do not receive any contact, the "control group." Both groups are randomly selected from the same population, making them symmetric and therefore comparable. As a result, any difference between average turnout and vote choice among treated and control voters on election day can be attributed to campaign effects. The transparency and simplicity of these randomized evaluations may explain why electoral campaigns have been so quick to apply their findings. In addition, the need for social scientists to cooperate with implementing agencies to run such experiments also increased their interactions with campaigns. In 2006, these interactions were organized and systematized by the creation of the Analyst Institute, 10 a DC-based consortium organizing randomized experiments and communicating their results in lunch seminars that gather researchers, companies specializing in electoral campaigns, and senior campaign managers. But the science of campaigning is increasingly produced in-house by electoral campaigns themselves. In 2008 and 2012, the Obama campaign hired a large number of data scientists to work on text analytics, social network and media analysis, and online experiments and testing. Today, electoral science is widely disseminated through organizations such as the New Organizing Institute, which offers free online training on organizing and campaigning, 11 and it is taught to aspiring researchers in political science departments and masters degree students in public administration.
The second dimension of the increased role of social science in electoral campaigns is the systematic use of (big) data, whether generated by the campaign or collected from outside sources. In 2012 alone, American political parties spent thirteen million dollars on the acquisition of data, including voter turnout history, socio-demographic information, online browsing habits, magazine subscriptions, and other consumer purchases. 12 These databases are merged together by specialized companies such as Catalist 13 into a unique file with one line per American voter and hundreds of variables. This database is then used to predict voters' support for a given candidate and their likelihood to vote, and to target areas where the potential to win votes is highest. 14 Reports by field activists during the campaign after their one-on-one interactions with voters further help determine which citizens should receive additional contact before election day. To describe American electoral campaigns as fully "scientific" and data-driven would certainly constitute an exaggeration; most of a campaign's budget is still spent on buying television ads, whose effects are known by social scientists to be small and short-lived. 15 Still, the contrast with France is substantial.
Back in France after observing the Obama 2008 campaign, I discussed it with French politicians and was quite surprised to find widespread disagreement regarding the relative effectiveness of rival campaign techniques-a disagreement characteristic of pre-scientific eras. While many politicians deemed door-to-door canvassing an effective technique, nearly as many were convinced that it was too intrusive for French culture. But most were unable to and often uninterested in ranking the effectiveness of this technique compared to that of phone calls, mailings, or public meetings. To introduce some scientific evidence and test the external validity of the results obtained in the United States, I set up the first get-out-the-vote experiment ever organized in France to measure the impact of door-to-door canvassing during the 2010 regional elections. 16 This experiment also enabled me to observe more closely fieldwork conducted by local units involved in the campaign and to attend strategy meetings at campaign headquarters. In the field, campaign activities and the areas targeted were determined based on habits and the political intuition of local party heads. At the campaign headquarters, comprehensive databases encompassing the entire region were simply nonexistent. When campaign strategy was debated, ideas were ranked based on their originality and novelty, not their effectiveness.
François Hollande's 2012 field campaign represented an important breakthrough in this respect. It was more scientific than previous electoral campaigns in France in at least four ways. First, the campaign strategy was based on the results of the aforementioned 2010 experiment and of other experiments conducted in the United States. Second, past electoral results at the precinct level were used to estimate the number of target voters in each area and to prioritize them. Third, canvassers were asked to report the number of doors knocked and opened after each canvassing session on the campaign's website, which helped monitoring the overall progress of the campaign. Finally, a countrywide randomized evaluation was embedded in the campaign, which enabled me to assess its impact on the outcome of the election. 17 While less advanced than in the United States, the scientific turn in electoral campaigns had begun in France as well. It is currently spreading to an everincreasing number of countries. Since the end of the 2000s, randomized election experiments are no longer restricted to the United States (and to France); they have also taken place in countries as diverse as Benin, Brazil, Canada, China, England, Georgia, Ghana, Japan, Mexico, and Nigeria.
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A Lucky State of Affairs
Whether technical progress is dehumanizing or, to the contrary, whether it advances humanity, has been debated for centuries, at least since François Rabelais' famous assertion that "science without conscience is but the ruin of the soul." 19 The answer to this question typically depends on the specific use to which scientific results are put. In the present case, the main beneficiaries of electoral science are the primary actors in electoral campaigns: political parties and candidates. But the maximization of vote share and other partisan goals do not necessarily align with the democratic good. Thus arises the worry that political parties may use the experimental findings in a way that actually harms democracy.
Is this concern justified? To answer this question, let us go back to the original experiment conducted by Alan Gerber and Donald Green. The results of this experiment are twofold. First, the authors find that campaign contacts can effectively increase voter turnout in the short-and long-run: come the next election, a citizen induced to vote once is more likely to return to the polls. 20 The second finding is that door-to-door canvassing offers the most cost-effective means to mobilize non-voters: personal and direct discussions that take place on doorsteps have a larger impact on turnout than phone calls and mailings.
Even though the campaign efforts studied by Gerber and Green were nonpartisan, these results provided an invitation for political parties to give renewed attention to the mobilization of their supporters and to reach out to them through personal discussions. These recommendations were arguably also well-aligned with the democratic good. In a context of rising abstention and distrust of political parties and institutions, increasing the number of voters should enhance the legitimacy of the elected politicians, their representativeness, and the representativeness of their policies. In addition, personal political discussions with voters could increase the amount of information available to them and improve the understanding that political activists, otherwise often inclined to spend their time debating among themselves, have of voters' views and expectations.
The findings of Gerber and Green have been confirmed by a large number of subsequent experiments conducted in a variety of elections and settings, and they largely influenced the electoral campaigns run by Democrats and Republicans in the United States after 2000. There are two caveats to my argument that these results and the related recommendations help align campaigns run by political parties with the democratic good. The first is that voter mobilization will increase the representativeness of elected politicians only to the extent that all political parties engage equally in this strategy. But this is not necessarily the case: accounts of the superiority of the Obama 2008 and 2012 campaigns at mobilizing supporters are numerous. 21 Nonetheless, competition between parties and candidates ensures that the most effective campaign tactics will quickly be adopted widely. After the defeat of Mitt Romney in 2012, many prominent figures in the Republican Party called for the implementation of Obama's campaign strategy. 22 Perhaps even more strikingly, just one month after the 2012 presidential elections in France, many right-wing candidates were reported to have engaged in door-to-door canvassing, which they believed had contributed to Hollande's success. 23 The second caveat is that a significant fraction of citizens may be insufficiently informed, such that campaign efforts increasing participation may lead to noisy electoral results and policies that harm democracy. 24 This claim is the subject of a substantial literature, empirical and theoretical, which I cannot give justice to here. 25 I shall simply note that the concern for the level of information possessed by marginal voters derives from a vision in which political interest and competence are fixed. However, recent empirical findings suggest that citizens induced to vote may also become more engaged in campaigns and elections. 26 
Using Electoral Science to Manipulate or Discard Voters?
Let us turn now to the most recent developments in electoral science: do these findings pose a larger threat than was found in early studies? I will focus on three dimensions: the rise of voter persuasion strategies, behavioral "tricks" to increase voters' response to campaign contact, and the exclusion of some voters from electoral targeting.
The Rise of Voter Persuasion Strategies
There are two distinct ways to win votes: mobilizing non-voters likely to support one's candidate, and persuading active voters to vote for her instead of her rival. Voter mobilization techniques were the focus of the first experiments conducted by political scientists, in part because they are easier to study. Indeed, their outcome, voter turnout, is recorded at the individual level and available in free and public voter files in many countries. Vote choice, on the other hand, is secret. More recent work has overcome this obstacle by measuring self-reported votes after the election. The caveat is that such surveys are costly, prone to misreporting, and have very low response rates. An alternative has been to run randomized evaluations not at the individual level, but rather at the precinct level, where administrative records of vote shares are available. 27 The impact of the campaign on vote choice can then be assessed by comparing electoral results in precincts that were or were not targeted. This method is logistically demanding, as it requires a large number of precincts to secure sufficient statistical power, but an increasing number of studies achieve a sufficiently large sample.
The recent focus on voter persuasion methods contributes to their renewed importance in recent electoral campaigns. Should this be a concern? Partisan efforts to change a voter's ranking of candidates may at first seem less innocuous than mobilizing abstentionists. An additional source of worry is that the depth of individual-level information available to political parties in the United States enables them to tailor their messages to the individual characteristics of the voters they contact and to conceal from them issues that may turn them off. For instance, a young mother with two children who subscribes to a family magazine will be more likely to receive information on a candidate's proposals to improve childcare and schooling. One may worry that such micro-targeted campaigns replace the deliberative democratic process with a fragmented aggregation of individual views. 28 However, one should not overestimate the ability of political parties to read and sway voters' minds. Persuasion can sometimes have large effects; the persuasive effect of door-to-door canvassing alone increased Hollande's victory margin by 0.6 percentage points, one-fifth of the difference with Sarkozy. 29 But there are also many examples in which attempts to persuade voters have backfired: negative campaigning may stimulate sympathy for the target of the attack, 30 and positive messages about a candidate may reduce overall support. 31 In addition, the impact of persuasion (whether expected or unintended) is in part driven by the provision of information 32 : voters use this information to update their beliefs about the competence of the candidate or the content of the political platform advanced by competing candidates. In this view, persuasive communication should not make voters worse off, and there is therefore no reason to worry about the effects of electoral science on persuasion. To the contrary, scientific results help political parties improve the delivery of information to voters and select the content most relevant to them.
Behavioral "Tricks" to Increase Voters' Response to Campaign Contact
This view of persuasion, however, is incomplete. Voters, it turns out, are not fully rational, and they can be affected by seemingly uninformative peripheral factors; persuasion can work through emotion. For example, researchers have found that more attractive female canvassers participating in a fundraising campaign raise significantly more money, 33 and that the facial appearance of candidates can affect voters' preferences even when they are exposed to their pictures for one second only. 34 An entire strand of the experimental literature studies behavioral mechanisms that explain voters' behavior or their response to campaign communication. Each mechanism, when properly understood, can be translated into a number of strategies available to political parties to improve the effectiveness of their voter outreach activities. Is this manipulation, and should we be concerned?
Partisan efforts to influence and pressure voters, not to mention the purchase of their votes, are perhaps as old as elections themselves. A telling example can be found in Alain Garrigou's account of the first male universal suffrage elections organized in France in 1848. 35 In many villages, the local priest gathered his parishioners at the end of the mass on election day, and they all went voting as a cortège. The density of polling stations in 1848 was much lower than it is today, and the road to vote was often ten to twenty kilometers long. Needless to say, this gave priests more than enough time to "educate" their parishioners about the "right" way to vote. Indeed, it was not infrequent until the end of the nineteenth century to see a single candidate receiving every vote in a given village. Today, voters are perhaps too educated and informed to become subject to such blatant pressure. However, recent experiments have identified more subtle ways in which votes are generated.
During the 2012 Obama campaign, the script used by activists making phone calls included a series of factual questions: around what time was the voter planning to vote on election day, what would she be doing before heading to the polls, and would she vote alone or accompanied? These questions directly applied David Nickerson and Todd Rogers's finding that the formation of a voting plan can increase turnout by 4.1 percentage points among those contacted; picturing one's vote in advance makes casting a ballot more likely. 36 Another study finds that telling individuals that their decision to vote or abstain will be made public to other members of their community dramatically increases their participation, suggesting that peer pressure is an important driver. 37 An unintended consequence of the study, however, was that many participants contacted the implementing organization to voice their protest against a method they found too intrusive. To avoid creating discontent, the political consultant Hal Malchow adapted the intervention: he checked people's turnout history, sent them letters to thank them for having voted in the past, and included the sentence, "We hope to be able to thank you in the future for being the kind of citizen who makes our democracy work." This note made it clear that voting behavior would continue to be monitored, but in a way that was sufficiently subtle not to generate unease among voters. Indeed, the effect on turnout was still substantial, and no protest letters were received. 38 This technique may seem all the more manipulative because the mechanism used to increase participation was hidden. In my view, however, there is no reason to worry about this or other behavioral "tricks" used in recent electoral campaigns. The "democratic conception of the citizen," 39 according to which voters are informed and autonomous and make their choices individually and independently, is largely a fiction. My decision to vote and the candidate I choose are inevitably influenced by the media and by discussions with colleagues, neighbors, family members, and friends. The communication I receive from political parties is just one additional factor in this decision mechanism. There would be reason for concern if only one political party made use of these experimental findings. However, the influence of one party is counter-balanced by the influence of others.
In some sense, the real threat is perhaps the opposite: that parties make use of electoral science to identify voters unlikely to be persuaded and then stop communicating with them, thereby reinforcing their disenfranchisement.
The Exclusion of Chronic Nonvoters
The increasing sample size and number of field experiments make it possible to explore the variation in treatment effects of voter outreach methods across sub-populations and in different contexts. Are the effects larger among younger or older voters, among ethnic minorities or majorities, in competitive constituencies, or when the election is a landslide? Responses to these questions can be used to derive an optimal campaign strategy for voter contact. 40 One dimension along which variation in treatment effects has been repeatedly explored is voters' underlying propensity to vote. As noted by Kevin Arceneaux and Robin Kolodny, the findings obtained by different studies are seemingly contradictory: get-out-the-vote is sometimes found to be most effective among low-propensity voters, and other times among high-propensity voters. 41 Arceneaux and Kolodny reconcile these studies through a unified model, where door-to-door canvassing increases turnout by mobilizing marginal voters, who are essentially indifferent between voting and non-voting. But which voters are marginal depends on the salience of the election: moderate propensity voters can be mobilized to vote in local elections, and low propensity voters in more prominent elections. In the most salient elections, there may simply be no one left to mobilize, as remaining non-voters are too distant from the act of voting. In other words, door-to-door canvassing may fail to further increase voter turnout when it is already at its peak, such as in French presidential elections. Fitting with this prediction, while the 2012 Hollande campaign increased the candidate's vote share, it failed to raise participation. 42 Chronic non-voters can easily be identified with voter turnout history. Political parties that rely on the above findings to design their campaign strategy will simply neglect these citizens. This prospect is particularly worrying: it may be rational from the point of view of candidates in the short-run, but it will certainly reinforce the political disenfranchisement of these voters in the long-run. As a result, voter mobilization may make the electorate less rep-resentative than it otherwise would be, resulting in an increase in overall political inequality. 43 However, I believe that this concern can be adequately addressed by the government and by non-partisan organizations, which can use data science in much the same way as parties. In particular, they can compensate for the lack of partisan contacts by specifically targeting non-voters both during and between elections. The government can pass electoral reforms and provide information to reduce the cost of voting. Non-partisan organizations can contact non-voters both during and between electoral campaigns to further reduce the costs and increase the benefits of voting and, therefore, enhance political participation in the long-run.
But this alone will likely not suffice: it should be complemented by a response from political scientists. First, the membership of non-partisan organizations such as the League of Women Voters or Rock the Vote that are engaged in voter outreach activities and can target non-voters is low, especially in comparison to partisan organizations in the United States, and it is almost nonexistent in France. This low membership calls for experiments targeting not just potential voters but potential activists, to better understand the determinants of political engagement. Non-partisan organizations would likely cooperate in experiments devoted to this question. It is in their own interest, as they could use the findings to increase their size and influence. Moreover, they tend to be less secretive than political parties about their strategies, and they have shown their sympathy for research in the past: many field experiments of voter outreach methods, including Gerber and Green's seminal study, were organized with their participation. 44 Second, strategies targeting non-voters should ideally be able to draw on empirical work on this topic, which is unfortunately scarce. This calls for an increased focus in future experiments, to carefully identify the obstacles causing some citizens to forswear voting. As an example, the study I conducted in France with Céline Braconnier and Jean-Yves Dormagen finds that a voter registration campaign that provided information and reduced administrative costs increased new registrations by 4.7 percentage points. 45 The impact was particularly large among youth, the less-educated, and immigrants, three groups with many marginalized citizens. By definition, the individuals registered thanks to the campaign would have been unable to vote otherwise. Instead, 93 percent of them participated at least once in the 2012 presidential and parliamentary elections.
Conclusion
Similar to medicine and biology in the middle of the nineteenth century, beginning in 2000 political science became experimental. An increasing body of research, pursued first in the US and later in France, as well as in a growing number of other countries, investigates the effectiveness of new campaign techniques to mobilize non-voters and persuade the undecided. Political parties and candidates exploit any behavioral mechanism that can help mobilize their supporters to their advantage, and they use available information on individual voters to tailor campaign literature to their interests.
We should not deem these strategies manipulation, however. Electoral competition ensures that a persuasive effort used by one side will be balanced by the other, and that any successful new technique will soon be adopted by all parties. In fact, the most visible consequence of the increased influence of social science over electoral campaigns is the large number of activists canvassing the streets ahead of elections. These volunteers bring political discussions to people's doorsteps, helping to reinvigorate the democratic deliberative process.
The rise of large data-driven mobilization campaigns has, however, created hopes that it has thus far fallen short of fully delivering on. This includes the desire that more equal representation would result from increased mobilization and participation. Instead, political parties tend to stay away from voters regarded as too difficult to mobilize; instead, they target those who most closely resemble existing voters, sometimes making participation even more unequal.
There is a political and scientific need to engage in experimental research that will identify methods that successfully include chronic non-voters in the electorate and engage them beyond the act of voting. Only then will we be reassured that the power of social science over electoral campaigns has been put to good use-or, in other words, that this new electoral science has not been the ruin of the soul of democracy.
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